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The combination of different methods and instruments (modern and classic) used for the gathering of 
measurements and on site observations, and the establishment of certain measures and miniaturization algorithms, the 
creation of a GIS system concerning natural hazards and the prevention of these extremely dangerous phenomenon, 
which have impact on population and the environment. In the context of this article two different cycles of 
measurements have been taken, classic method (total station) and modern method (GPS-GNSS-RTK method). 






Landslides [3, 4], are a real factor in the loss 
of human lives and the creation of devastating 
natural disasters (2 May 2014 – Afganistan - 
Badakhshan, over 350 dead according to the UN).  
In the spring of 2009, in the town of Năsăud, 
the land slide on the ridge witch Avram Iancu street 
crosses has been reactivated, ridge on witch Pavelea 
Ioan şi Maria's family own a  2 stories house.   
The study of the research is done in the 
context of my doctorate thesis regarding “The 
Monitorization of Land Slides with the aid of Topo 
– Geodesyc Methods”.   
The objectives lie in monitoring through 
different cycles of measurements and the analysis of 
the results concerning landslides in Bistrița-Năsăud 











2. Material and Method 
 
The research methodology [7] [10] lies in the 
identification of areas and the placement of concrete 
posts with the aid of witch the perimetral monitoring 
of the surveyed area is possible. 
Two modern methods have been used (GPS, 
static survei method and cinematic method with 
double frequencies L1/L2) [2, 5] and one classic 
(topographic total station with a 2 seconds accuracy) 
[1], with the aim of the monitorisation of land slides 
[6]. The coordinate’s calculations have been made 
according to the national 1970 Stereographic 
system, from a planimetric point of view, and using 
the RMN 1975 national system, from an altimetric 
point of view. 
The devices used for the determination of 
coordinates are the GPS South 82T with the   
TransData system implemented and the TopCon 
3002N total station. 
The software used in the handling of terrain 
data are the following: 
 Topo Lt (topographic calculation) 
 Cadian (CAD type software) 
 Prof Lt (Profiles ) 
 ArcMap, ArcGIS (GIS type data handling). 
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Figure 1. 2D site plane and the representation of the terrain using terrain curvature. 
 
 
3. Results and Discussions 
 
The handling of the obtained results has been 
made with the aid of software like: Cadian 2011, 
SurfeCE, South GPS Procesor 4.0, TransLT, 
TopoLT, and the comparison of these from a 
chronologic point of view and the 
methods/equipment used. 
The first method consists in the creation of 
the 3D model of the terrain and the comparison of 
data from a chronological point of view with 
different measurements stages. 
 
The data obtained after the 
creation/interpretation of the 3D model of the terrain 
are insignificant, the reason being: the amount of 
time passed from stage 1 of the terrain 
measurements and stage 2 of the terrain 
measurements, was only 3 months (June 2014 – 
August 2014). 
Another method through witch we can 
observe differences, is the representation of the 
terrain and fixed points, over imposed on the 




Figure 2. 3D model of the terrain 
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Figure 3. 3D model of the terrain 
 




Following the studies, it comes to the 
conclusion that it would be beneficial the creation of 
a 3D map applicable to a GIS map with the 
following 10 major layers: 
In the content of the digital map it would be 
necessary to have knowledge of the water flow of 
rivers and streams, soil types, stereographic 
coordinates of the points used in the monitoring 
process and multiannual precipitations. 
According to time and precipitations we can 
simulate different situations concerning the 
monitoring of landslides and a alertion sistem of the 
population with the purpose of avoiding natural 
dicaster.  
This map will be perfectly adaptable for any 
area in which landslides occur with different soil 
types characteristics, precipitations and time; and it 
will come to the aid of City Halls, General 
Inspectorate for Emergency Situations (in 
Romanian: Inspectoratul General pentru Situaţii de 
Urgenţă – IGSU), insurance companies (for the 
evaluation of risk in a insurance policy, National 
Environment Protection Agency (through county 
agencies) and last but not least educational 
institutions. 
The time needed for the creation of a correct 
calculation algorithm is at least 2-3 years of 
monitoring measurement posts located in a certain 
terrain, precipitations and the water flow of rivers 
and streams in the area of the surveyed land. 
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